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AQUEOUS COATING COMPOSITIONS 

This Invention concerns aqueous coatinas oartimiari.. - 
Various attempts to produce an^S; rSL '^I 

sue =B po^rpmpytanM™. 7WS application siteS M ^rSZT ' '=°'»*"«*<»«i »"rne 

beyond 48 hours after which moi» poiytacBonal Z^TJZ^^^'"^^ "« Matte 
lnaccoiTiar.cewill,lhepresen,L2r^i»rfrj?„-^^^ 

(A) an artonicali, sWizSd polyrJ^S ~»«^ """^osmon compnains.- 

contain an amine group; *° we'Sht of monomers in the system 

(C) a volatile base in an amount effective to raise th<» nH «, 

the polyfunctional amine to be essenti^irin rnon^Snl^^^^ '° " "'9" «"°"9h for 

20 polyamine interaction with the anionically s^blTe^^n ^^^T""^"^ "^^'^^^ «""""a«"9 
may be present in the composition. The U«^^ blTufb^t^^^^^ '"9'^^'«"*« ^"ich 

dry conditions. The present Invention provides a cStinT^ ? «f "°"9h to be released under air 
resistance soon after application and r^rs r^a^tivTaftl^Ze 

. 9rea]rr^.rrut^0^^anT.^^^^^^^^ ^-'"^ « Tg 

effective to raise the pH of the compS to a^'^tt S^^^ ^'^"'^ ''^^ ^ ^ount 

essentially In a non^onized state (deprotonatlon) th^l^^e^^^^^ ^'^^ polyfunctional amine to be 

lonicaiiy stabilized emulsion and any other anionfcinL«ri^^^^^^ polyamlne Interaction with the an- 

in another aspect, the Invent JprrvJies re ,^^ P^-^ent in the composition. 

« aqueous road or pavement-marking paint Th7areous 1?^ "^^"^ composition In or as an 

can be used to mark lines or symbols on ra^ds p^fni S^^^^ ?""^'"9 paint of the Invention 

compositions such as asphaltlc^ituminousT;,na^,^^^^^^ 1?°^ -^O"^ 

' P-'^-dtr^^^ by known procedures, which are 

published by Wiley In 1975 and "Emulsion PoZ^rizSi^^ p a ^ °- ^ Blackiey 

Publishers in 1965. Preferably, the anlonl^fy Sji^L^^^^^^^ ^'^'''^ by intersclence 

from a monomer system comprising monomerslurL ml^^^^^^ °' copolymer prepared 

ethylhexyl acryiate. decyl acryate. methyl ZLclt? S^LS'*^', f ""'y"'"' ''"'^ 2- 
butadiene, ethylene, vinyl acetate, vinyl est^T^^^J^.'^Z^T^'^^ ^tyrene. 
Co and C„ chain length, the vinyl ester is also kZn »« - ^ rnonocarboxyllc add having C. 

vinyiidene chloride, ac^lonltriie. cSoC-^ie tc^^^^^^^^^ I ^"^ Py^^'"^ 

fumaric acid. Polymers and copoIymerprepS fr^^^^^^ '"^^'^ ^-^'^ and 

alpha-beta ethylenically unsaturVti monomeSind 1??^^ systems comprising monmers such as 
esters. a.e preferred and are Preferably Te^areTby "o^S^ ^"^ 
Acrylic IWonomers: May. 1966- published by the Rohm and H^^^^ in Emulsion Polymerization of 

The negative charge on the dispersed tetax rZn "^',f ""'P^^^- Philadelphia. Pa.. USA. 
common being the uL of ^iolS^Z j^ o^TperL°ts TthL" TJ "^"^ 
polymerization or added to tf,e emulsion after pdy^ierizXn^lnlnn.. ^"^^ *'"""9 ^•""'s'on 
present in the latex during or after polymeriMtirTtti ^'°"'°"'*^/"rfa«ante may. of course, also be 
surfactants and dispersante are tt,e SSteof Crol ^d n2f ' ""T"^ '''''''' "^^ ^"^"^^ 
napthalene sulfonic add and fomialdehydeStowLnte^.^^ naphtiienic acids, condensation products of 
the appropriate hydrophlle-iipoprJt,'^^^^^^ ^ copolymers of 

su.fona.es. such as dodecylbenzene s.^oX's^LT'^XZ^I^Z:::!^^ 
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Isopropy naphthalene sulfonates: sulfosuccinates. such as sodium dioctylsulfosuccinate all<ali metal htoher 

£in„"^^'"Tt",'-^- !°.^'"'" "^^y' ^"'to=««'nate. sodium N-methyl-N-palmitoyltaurate^ sodl oiev 
isethionate. and alkal. metal salts of alkylaryipoiyethoxyethanoi sulfates or sulfonates eo s^um I 
octylphenoxy-poiyethoxyethyi sulfate having 1 to 5 oxyethylene units suiionates. e.g. sodium t- 

5 Another type of negatively^^harged latex is that which is obtained as a result of Includlna in the 
polymers small amounts of acidic groups, which may be In the salt fomi such as L a kal n! 
ammonium salt. Examples of such acidic groups are those derived fromTc^iorated i^tiato' fragments 

»o* fo^ 5le iTtex ' '"'^""'"^ °' ""^"""^^ ^y^^*"^ ^^''^ ^« polymaris^ to 

h«i„» nv'^""®' """^ ^^"^ ^ ^^^^^ temperature (Tg) of at least 0*C. Polymers having a Tg 

actLLddl^VcC '''' ~ 

« J^^ '1?"""" ""^^ ^ ^'^"^^^ "Sing polymers of more complex morphology, such as core-shell 
J? ^J"^' P^'y*""' morphologies usually display multiple Tg's and may dlspla^a Cva^ue 

aoove u o, i.e. at loast 0 C. 

To prepare a storage stable composition of the amine^»ntaining polymer and the anionically stabilized 
emulsion poiymer. the amine-functional polymer is maintained essentially in a nonionic state by addina a 
20 sufficient amount of volatile base to raise the pH of the composition at or near the point at wWcS 
substantially all the amine functional groups are in a nonionic state (deprotonatlon) and therefore do not 
interact with the anionically stabilized latex, it is believed the volatile base should be present in an amount 
sufficient to at least deprotonate the conjugate acid of the amine. A starting point estimate of the amount of 
volatile base required to reach this point can be calculated from the number of equivalents of base needed 
to neutralize all of the acid groups in the latex (i.e. acid groups from: copolymerized carboxylic-bearinq 
monomen surfactant: or initiator) and the conjugate acid of the amine base. If the amine is not sufficiently 
deprotonated. the emulsion will exhibit observeable signs of instability over time, such as viscosity increase 
and rnicroscopicaily observeable -particle rafting", an early stage of aggregation geilaton. One equivalent 
of volatile base (based on latex acids and poiyamine titers) is usually enough to yield a stabte system 
although higher levels of volatile base (-3 to 4 equivalents) may be necessary for long term stability Higher 
amounts of volatile base may be used without departing from the spirit of the invention although the "quick 
dry" properties of the coating may be reduced, if ttie equipment used in the process of manufacture 
presents opportunities for loss of tiie volatile base by evaporation at any stage from when «ie volatile base 
IS added until after the product is packaged in a sealed container, ttie amount of volatile amine toaded to 
the production equipment should be increased to offset tiie loss. 

After application, the volatile base evaporates ttius lowering ttie pH of ttie composition. When ttie pH of 
ttie composition falls to a point where ttie protonation of ttie poiyamine begins to occur, ttie poiyamine 
becomes cationic. The quick dry is believed to be initiated by ttiis conversion of the poiyamine to a cationic 
polymer In ttie presence of ttie anionically stabilized emulsion polymer, alttiough ttie exact mechanism ttiat 
produces ttie quick-dry property has not been established. 

The compositions of this invention contain a polyfuncBonal amine polymer. Preferably, a polymer 
having from about 20% to 100%. and preferably at least 50%. by weight of ttie monomer units which make 
up ttie poiymer containing an amine group is used. Examples of ttie preferred amine containing monomers 
which are polymerised to form the poiyamine functional polymer include members of the following classes: 



AMINE CLASSES 

1 . AmInoalkyI vinyl ettiers or sulfides, wherein ttie alkyi groups may be sfraight-chain or branched-chain 
type and have from two to three carbon atoms 

and wherein ttie nitrogen atom may be a primary, secondary, or tertiary nitrogen atom (U.S. Pat No. 
2.879,178). in the latter Instance, one of ttie remaining hydrogen atoms may be substituted by alkyi, 
hydroxyalkyi, or alkoxyaikyi groups, the alkyi components of which may have one to four carbon atoms, 
preferably one carbon atom only. Speciflc examples include: 

beta -aminoethyl vinyl ettier; beta -aminoettiyl vinyl sulfide; N-monomettiyl- bete-aminoethyl vinyl ettier or 
sulfide; N-monoettiyl- bete -aminoettiyl vinyl ettier or sulfide; IM-monobutyl- bete -aminoethyl vinyl ether or 
sulfide: and N-monomettiyl-3-aminopropyl vinyl ettier or sulfide. 

2. Acrylamide or acrylic esters, such as those of ttie formula II: 
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H2C= C(R)C— (X)ppA-NR*RO 



(ID 



wherein 
R is H or CH3; 
, n is 0 or 1; 
X is 0 or N(H); 

^nw!!IlT '^V ^ 2 to 3. or (O-alkylene), wherein (O-alkytene), Is a poly- 

(oxyalkylene) group, having a moiecular weight in the range from 88 to 348. in which the individual alkytene 
radicals are the same or different and are either ethylene or propylene; and 
when n is 1. A is an alkylene group having two to 4 carbon atoms: 
R' is H. methyl, or ethyl; and 

R° is H, phenyl, benzyl, methylbenzyl. cyclohexyl, or (Ci-C$) alkyl. 

Examples of compounds of formula II include: 
dimethylaminoethylacrylate or methacrylate; beta -aminoethyl acrylate or methacrylate; N- beta -aminoethyl 
aery amide or methacrylamide: N-(monomethylaminoelhyl)-acrylamide or methacrylamide: N-(mono.n- 
Jpropyt^iJ'e ^""^^^^^ °^ methacrylate; methacryloxyethoxyethylamine; and acryloxypropoxypropox- 

3. N-acryloxyalkyl^xazolIdines and N-acryloxyalkyltetrahydro-I.S^xazines and the corresponding com- 
ponents in which the "alkyl" linkage Is replaced by alkoxyalkyi and poly(alkoxy-alkyl). all of which are 

embraced by Formula III: 



H2C=C(R)C— A-N 0 



m 



30 



on) 



35 



wherein 
R is H or CHa; 
m is an integer having a value of 2 to 3; 

R . when not directly joined to , is hydrogen, phenyl, benzyl, or (C1-C12) alkyl; 
R2 . when not directly joined to r', is hydrogen or (Ci -Ci) alkyl; 
^ R and R2 , when directly joined together, form a 5- or 6-carbon ring with the attached carbon atom of the 
nng in the formula, i.e., R and R2 . when joined together, are selected from the group consisting of 
pentamethylene and tetramethylene; and 

A is 0(C„»H2„,)- or (0-aikylene)„ In which (0-a!kylene)nis a poly(oxyalkylene) group, having a molecular 
weight m the range from 88 to 348, in which the individual alkylene radicals are the same or different and 
^5 are either ethylene or propylene. 

The compounds of Formula III can hydrolyze under various conditions to secondary amines. The 
hydrolysis produces products having the Formula IV: 



50 



0 

H^C = C(R)C— A-N(H)-(C^H2m )-0H 



(IV) 



The compounds of Fomiula III are disclosed In U.S. Pat. Nos. 3,037.008 and 3.502.627. and any of the 
monomeric compounds disclosed therein may be used in making the copolymers to be used in the 
composition of the present invention. 
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Examples of compounds of Fomiula III include: 
oxazoiidinylethyl methacrylate: oxazolidlnylethyl acrylate; 3^gamma-methacryk)xypropylHetrahydro-1 3- 
mZr^ f -n;ethacry|oxye%l)-2.2-penta-me Hbe^-nl^^^e^yCt 
meftyl-2-propylox^^^^^ N-2-(2-acryloxyethoxy)8thyl-oxazolldine: N-2-(2-m9thacryloxyethoSyr-ox- 
r N-2-^-'"e*acryloxyethoxy)e%l-5-methyl-ox^^^^^^ N.2-(2-acryloxyethoxy)ShyT^e^^^^^ 

e%l)]-2.2-d(methyloxazol.dme: 3-[2-(methacryloxyethoxy)ethyl>2-phenyl-oxa2olidine. The polymer is prX 
ably a homopolymer or copolymer comprising units of dimethylaminopropyl-metha<Jyl^rdr ox- 
,0 raZrorXl ^-^'-^acrylate. such^ a? polyo^Td'ln 

rnntlinn'r^'" monomers Which readily generate amines by hydrolysis are useful as the amine- 
S«moT?n, rr"* °' *° amlne^ntaining component polymer of this binder compo^t^J^ 

fdiowSlgf acryloxy-ketimines and -aldimines. such as those of Formulas V Jid Vl 

/6 H2 C = (CR)-COOA"n = Q (V) 

HzC = C(R)-CO-(D)„.., - (B)„.., - (A* )„..,- N = Q (VI) 

wherein 

R is H or CH3; 

Q is selected from the group consisting of 

20 

-/ 

XpS =C-(CHR^)-i 
^ . I M , and =CHr3 ^. 



25 



R* is H or it may be methyl In one CHRS unit: 
30 Rs is selected from the group consisting of (C, -C.ahalkyI and cyclohexyl groups- 
R4 is selected from the group consisting of (C,-Ci2)-alkyl and cyclohexyl 

Sko'^henyrgroup'S *^^ group consisting of phenyl, halophenyl. (C,-C,2)-alkyi. cyclohexyl. and (C,-CO 
A is a (Ci -Ci 2 ) alkylene group; 

ii '-^T^u oxyalkylene groups having the formula -OCH(R' )-CH(R' hwherein 

n IS n, On3, or Cans; 

X js an integer having a value of 4 to 5; 
n * is an integer having a value of 1 to 200; 
n js an integer having a value of 1 to 200; and 

n'is an integer having a value of 1 to 200, the sum of n-^l. n'-l and n'-l having a value of 2 to 200 
Illustrative compounds of formulas V and VI are: 

2- [4-{2.6-dimethylheptylidene)-aminohethyl methacrylate 

3- [2-(4-methylpentylidine)-amlno]-propyl methacrylate 
beta -(benzylideneamino)-ethyl methacrylate 

^5 3-[2-(4-methylpentylidene)-aminol-ethyl methacrylate 
2-[4-(2.6-dimethylheptylidene)-amino]-ethyl acrylate 
1 2-(cyclopentylidene-amino)-dodecy I methacrylate 

N-(1.3-dimethylbutylidene)-2-(2-methacryloxyethoxy>.ethylamlne 

N-(ben2ylidene)-methacryloxyethoxyethylamlne 
5^ N-(1.3-dimethylbutylidene)-2-(2-acryloxyethoxy)-ethylamine 

N-(benzylidene)-2-(2-acryloxyethoxy)ethylamine 

The compounds of Fomnulas V and VI hydrolyze in acid, neutral, or alkaline aqueous media to produce 

the conresponding primary amines or salts thereof in which the group -N = Q of the formulas becomes 

'^A^ fl compounds of Formulae V and VI are disclosed in U.S. Pat. Nos. 3.037.969 and 

55 3.497,485. and any of the monomeric compounds therein disclosed may be used in the making of the 

copdynrters to be used in the water-soluble polymer portion of the composlUons of the present invention 
Water-soluble amine-containing polymers include both the completely soluble and the partly soluble 

polymers. The temi water-soluble amine-containing polymer describes polymer that is completely soluble 
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either in free^wse. neutral, or salt torn. Some polymers are soluble at all pH's. while others are soluble 
over a range of pH for example from about 5 to 10. Other amine-containing polymers are oenerallw 
insoluble at high pH and soluble or partly soluble at acidic pH values, particul^rij inTe pS^^an'ge from 
about 5 to about 7. By partly soluble Is meant both the situation in which some of the polymer is soluble in 
water as wel as that in which the entire polymer dissolves in the form of micelles or aggregates of 
individual molecules, generally, highly water swollen aggregates. The latter are often ca?ed colloidal 
solutions. It IS preferred that most of the polymer be soluble at the acidic pH values 

In general, the amine^ontainlng polymers may be obtained by solution polymerization in aqueous 
media, either neutral alkaline, or acidic, depending upon the particular polymer sought, as generally known 
In the art. for example as taught in U.S. Patent 4.119.600. Generally, the polymerization is carried out in an 
aqueous medium containing a small amount of an acid, either organic or inorganic, such as acetic acid or 
hydrochlonc acid. The amine-containing polymers include copolymers with up to 80% by weight one or 
more monoethylenically unsaturated monomers . such as methyl acryiate. acrylamide and methacrylamide 
Small amounts of relatively insoluble comonomers may also be used to obtain the water-soluble polymers 
75 The insoluble polymers may contain larger amounts of these comonomers. Such monomers include as 
examples, acrylic acid esters with (CI to CIS) alcohols and methacrylic acid esters with alcohols haWng 
one to 18 carbon atoms, especially (C1-C4) aikanols; styrene. vinyltoluene. vinyl acetate, vinyl chloride! 
vinylidene chlonde. substituted styrenes. butadiene, substituted butadienes, ethylene; and the nitrites and 
amides of acrylic or of methacrylic acid. The particular comonomer or comonomers used in making a given 
20 amine^ontaining polymer depends upon the proportion of amine-containing monomer used in making the 
copolymer. The polymers are thus polymers or copolymers of cationic and. optionaiiy. nonionic vinyl 
monomers. Examples of the cationic monomers are the amines and imines; the other recited monomers are 
nonionic. Thus, these water-solubte copolymers contain no acid groups other than trace amounts which may 
be present due to impuriUes in the monomers used or to small extent of hydrolysis during synthesis 
25 Storage or use. ' 

Preferably, the amount of polyfuncHonai amine polymer in the composition is at least 0.25, preferably at 
least 0.4 and more preferably at least 0.8. parts per hundred parts emulsion solids by weight Preferably the 
amount of polyfunctional amine polymer in the composition is not more than 10 parts, preferably no more 
than 5 parts and more preferably no more than 2.5 parts, per hundred parts emulsion solids by weight 

30 The type and amount of volatile base used must be sufficient to raise the pH of the composition to 
about the point where the polyfunctional amine is non-ionized (deprotonated). to avoid Interaction with the 
anionically stabilized emulsion. The volatile base of most preference is ammonia, which may be used as the 
sole volatile base or in admixture with other volatile or nonvolatite bases. Other prefen-ed volatile bases 
which may be employed are morpholine. the lower alkyi amines. 2-dimethylaminoethanol. N-methylmor- 

35 pholine and ethyienediamine. 

Rller. extenders, pigments and other additives known in the art may also be used in the compositions 
of the invention. If a pigment is used in the traffic paint composition, it is preferably in the range of fifty 
percent pigment volume content to sixty percent pigment volume content. Examples of pigments that may 
be employed include clays, calcium carbonate, talc, titanium dioxide, carbon black, and various colored 

40 pigments. 

Care must be exercised when selecting tiie type and amount of additives to avoid altering ttie pH of tiie 
composition to an extent that interferes with storage stability or buffering the pH to an extent tiiat after 
application tiie pH does not fall suffidentiy to initiate protonation of ttie polyamine. For exampte a paint 
prepared using a polyamine with a relatively low pKa and too large an amount of calcium carbonate as filler 
45 may display an unacceptabiy extended cure time. ' 

Traffic paint compositions typically have a solids content In ttie range of from ttilrty five% to seventy% 
by volume and a viscosity of from about 70 kreb units to about 100 kreb units. 

Coatings provided by tiie invention are also particulariy useful in other exterior coatings such as 
maintenance coatings, house paint, etc.. 
60 The following examples illustrate some aspects of ttie invention and should not be construed as limiting 
the scope of ttie invention which is described in tiie specification and claims. 
Abbreviations: 
AM = Acrylamide 

DIWAEMA = Dimetiiylaminoettiylmettiacrylate 
65 DMAPMA = Dimettiylaminopropylmettiacrylamide 
HEMA = Hydroxyettiyimethacryiate 
MMA s iVIettiylmettiacryiate 
OXEMA = Oxazolldinoetiiylmettiacrylate 
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p-OXEMA = poly-oxazolidinoethylmethaciylate 



Paint Preparation 



10 



the .w«r„!f .^J;^"^ ^'T^ *° ''^^^^ P^"t formulation by grinding together 

*e .ngred ents listed as gnnd ingredients below and then adding the remaining ingredients in the teSown 

a T ^20 ' C Z "'"i'r °* --thacrylate'and'methacr;^ aciit^^^^^^ 

a Ffl Of 20 C, and a parbcie size of 200 nanometers. 



75 
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Grind ingredient 


Amount 
(ibsAloa gals) 


Emulsion (50% solids) 
Water 

Tamol 850 (Rohm and Haas Co.) 
Triton CF-10 (RoJim and Haas Co.) 
Drew L-493 
TiPure R900 (Du Pont) 
Silverbond B 

Snowflal<e-(caicium carbonate) 


28.4 
7.1 
2.8 
1.0 
100.0 
156.3 
595.9 


LetDown 


Texanol (Rohm and Haas Co.) 

Methanol 

Drew L-493 

Hydroxyethyl cellulose 250IWR (2.5% solution in water) 


22.9 
15.0 
2.0 
15.0 
1.404.3 



30 



DESCRIPTION OF TEST METHODS 



Dry Time Test 

This test Is similar to ASTM D1640 which is a standard test for drying of organic coatings at room 
^ temperature. The test films are applied on a non-porous substrate (glass plate or metal panel) by suitable 
means to give a wet film thickness of 0.012 +/- .001 inches (0.03 +/- 0.0025 cm). The ASTM test method 
is modified in that only minimal thumb pressure is used. The thumb is turned through an angle of 90* while 
in contact with the film. The drying time at which this rotation does not break the film is recorded. 



Early Washout Resistance 

The test films are prepared in the same manner as for the dry time test After the films have dried for 
15 minutes at a temperature of 78' F (25.5* C) and 50% relative humidity, the samples were held under a 
stream of cold running water (tap pressure of 170-200 gallons (644-757 I) per hour), which contacted the 
surface of the paint film at from a nearly perpendicular to an oblique angle. The samples remained under 
the stream of running water for a period of five (5) minutes. At the end of this period the samples were 
removed from the test stream and rated by visual inspection. Samples that showed no apparent effect were 
rated passes; those that exhibited slight disruption of the film were rated marginal; those samples that 
showed a break In the film or any film removal were rated as fails. 



Scrub Resistance 
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0, so™. cVCes a. »^,c. » I are, 0.70X1^^?!^"^,^™ 

jjgat Aging Teg 

s.» J an. Lows . ^.urn37rvr-'rpr^'::l»?ra"'p^. " P-"' 



EXAIWPLES 
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""^^ accordlns to Uio formulalon described above, 10 lbs (45 kol at 



2S 



Bgmple 1- Addition of Volatile Base Produces Paint That Is Storang Stahia 



30 

^anriple 2 - Various Levels of Polyamine 

Test paints were prepared by adding polyamine (polvOXEMA^ as In Fvamnio i *k 



Level. Of Polyamine 


Early Washout 


Scrub 
Resistance 
Properties 


{%soIids on vehicle 
solids) 


Resistance 


Control 

0.27% p.OXEMA 
0.62% p.OXEMA 
1.25% p.OXEMA 
2.5% p.OXEMA 


fail 

marginal 
passes 
passes 
passes 


950 cycle 

760 cycles 
950 cycles 
910 cycles 



^ The above data demonstrates tfiat the amlne-functional polyoier produces early washout resistance with 
acceptable scrub resistance properties. Also, the paint containing 1.25% polyOXEMA dried in 10 minutes in 
tiie dry time test compared to 20 minutes dry time for tiie Control paint that doesn't contain polyamine. 

S5 Example 3 - Use of Polymers and Copolymers of Various Amine-contalning Monomers Demonstrated 

Paints were prepared using tiie indicated amineKJontainIng polymer accoixling to ttie procedure of 
Example 1. The paint wittiout any amine-containing polymer was used as a control. Samples were prepared 
by adding amine-contalning polymer to ttie standard formulation in «ie amount Indicated In ttie table 
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IS 



measured as a percent by weight based on vehicle solids. The sample emulsions 
substrates and tested. The results appear in the table below: emulsions 



were applied to 



Type of Polyamine in marking paint 
Formulation (1.25% S/S) 


Early Wasliout 


7 days aging 
120 F(4FC) 


Resistance 


none 
pOXEMA 

OXEMAJHEMA 50/50 

OXEMA/ MMA 70/30 

DMAPM/V AM 70/30 

DMAPMA/ HEMA 70/30 (0.44% s/s) 

pDMAEMA 


fail 

passes 
passes 
passes 
passes 
passes 
passes 


passes 
passes 
passes 
passes 
passes 
passes 
passes 



The above data demonstrates that marking paints according to the Invention have early washout 
resistance and were storage stable even under storage at elevated temperature. 



20 



25 



30 



35 



Claims 

1. An aqueous coating composition comprising: 

a) anionically stabilized emulsion polymer having a Tg no lower than O' C; 

b) a polyfunctional amine polymer; and 

c) a volatile base in an amount such that the composition has a pH where substiantially all of the 
polyfunctional amine polymer is in a non-ionic state. 

2. A composition as claimed in claim 1 wherein the amount of polyfunctional amine polymer Is from 0 25 to 
10 parts per 100 parts emulsion solids by weight, preferably from 0.4 to 5 parts per 100 parts emulsion 
solids by weight, more preferably from 0.6 to 2,5 parts per 100 parts emulsion solids by weight 

3. A composition as claimed in any one of the preceding claims, wherein the polyfunctional amine polymer 
comprises units of dimethylaminopropylmethacrylamide, oxazolidinoethylmethacrylate and/or 
dimethylaminoethylmethacryiate. 

4. A composition as claimed In any one of the preceding claims, wherein the polyfunctional amine polymer 
is a polymer having from 20 percent to 100 percent by weight of monomer units which make up the 
polymer containing an amine group. 

6. Use of a composition, as claimed in any one of the preceding claims, in or as a road or pavement 
marking paint 
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